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(57) ABSTRACT

An mdwelling needle assembly has a hollow outer needle
fixed to an outer needle hub, an inner needle in the outer
needle and fixed to an inner needle hub, and a protector. A step
section of the outer needle hub serves as a speed reducer that
reduces the speed, 1n the direction of the tlow path axis of a
main pipe, of a liquid portion flowing in the tflow path, the
portion flowing along that portion of the inner surface of the
main pipe located on that side of the main pipe on which a
branch flow path 1s located. The step section has an opening in
the 1nner surface of the main pipe located at a position corre-
sponding to a front end opening of the branch flow path. The
step section forms a space between the opening and the front
end opening of the branch flow path.

10 Claims, 22 Drawing Sheets
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1
MEDICAL INSTRUMENT

TECHNICAL FIELD

The present invention relates to a medical instrument.

BACKGROUND ART

When an infusion 1s performed on a patient, or in other
similar situations, an indwelling needle connected to an infu-
s10n line 1s made to puncture a blood vessel of the patient and
the needle 1s left indwelling 1n the patient’s blood vessel
during the operation.

Such an indwelling needle (indwelling needle assembly) 1s
composed of a hollow outer needle, an outer needle hub
secured to a proximal end (base end) of the outer needle, an
inner needle that 1s inserted 1n the outer needle and which has
a sharp needle tip at a distal end (t1ip) thereof, and an 1nner
needle hub secured to a proximal end of the inner needle. The
outer needle hub 1s provided with a main pipe having a flow
path that communicates with a lumen of the outer needle, and
a side pipe having a branch flow path branching from the flow
path of the main pipe. The infusion line 1s connected to the
side pipe. (See, for example, Patent Document 1.)

When the indwelling needle punctures the patient’s blood
vessel, the puncturing operation 1s performed 1n a condition
where the 1nner needle 1s 1inserted into the outer needle, and
the needle tip of the 1nner needle protrudes from the distal end
ol the outer needle.

Once the needle tip of the inner needle has reached the
inside of the blood vessel, blood flows into the inner needle
through a distal portion thereot. The blood, 1mn1ts course, tlows
through a hole formed 1n a side portion of the inner needle and
into a flow path between the outer needle and the inner needle.
The blood tlows through the tlow path, and then tlows 1nto the
inside of the transparent outer needle hub. More specifically,
the blood tlows 1nto the flow path of the main pipe, and further
flows through the main pipe into the branch flow path of the
side pipe (flashback). Consequently, 1t can be confirmed (vi1-
sually checked) that the inner needle has captured (securely
reached the mnside of) the blood vessel.

After flashback 1s confirmed, the outer needle 1s advanced
using the inner needle as a guide, and the outer needle 1s
inserted nto (allowed to puncture) the blood vessel.

Next, while grasping the outer needle hub, the inner needle
1s pulled out of the outer needle. Then, an infusion agent 1s
administered through the infusion line, the side pipe and the
main pipe of the outer needle hub, and the outer needle, which
are 1n connection with one another.

However, the alorementioned conventional indwelling
needle assembly has the following drawback. During a pro-
cess 1n which, after the needle tip of the inner needle has
reached the inside of the blood vessel, the blood passes
through the flow path between the outer needle and the inner
needle and flows into the flow path of the main pipe of the
outer needle hub, and then through the main pipe mto the
branch flow path of the side pipe, bubbles (air) tend to remain
in a part of the tlow path of the main pipe that is located in the
vicinity of the side pipe.

Patent Document 1: U.S. Pat. No. 6,749,588

DISCLOSURE OF THE INVENTION

An object of the present invention 1s to provide a medical
instrument, with which 1t 1s possible to prevent a problem 1n
that bubbles are lett in a part of a tlow path of a main pipe that
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1s located in the vicinity of a side pipe, when a liquid 1s
allowed to tflow 1n the medical instrument.

In order to attain the above object, the present mvention
provides,

a medical imstrument including a main pipe and a side pipe
having a branch flow path branching from a tlow path of the
main pipe,

wherein speed reducing means 1s provided for reducing a
speed, 1n an axial direction of the main pipe, of a portion of
liquid that flows 1n the flow path of the main pipe, the portion
being a portion that flows along a part of an 1nner surface of
the main pipe, which 1s located on a side of the main pipe on
which the branch flow path 1s located.

According to the present invention, as noted above, 1t 1s
possible to prevent a problem 1n which bubbles (air) are left in
a portion of the flow path of the main pipe near the side pipe
when the liquid 1s allowed to flow therethrough. More spe-
cifically, when the liquid flows from the tlow path of the main
pipe into the branch flow path of the side pipe, the speed, in an
axial direction of the main pipe, of a portion of the liquid that
flows 1n the tlow path of the main pipe 1s reduced. The portion
of the liquid 1s a portion that flows along a part of the inner
surface ol the main pipe, which 1s located on a side of the main
pipe on which the branch flow path 1s located. Therefore,
when the speed 1s reduced, the bubbles are sent out 1nto the
branch flow path by the liquid portion that flows along the
other parts, and the bubbles are discharged to the exterior
through the branch tlow path.

In addition, 1n the medical instrument of the present inven-
tion, preferably, the speed reducing means has an opening
formed in the mner surface of the main pipe, and

the flow path of the main pipe and the branch flow path of
the side pipe communicate with each other by way of the
opening.

This makes it possible to securely prevent a problem 1n
which bubbles remain 1n the flow path of the main pipe 1n the
vicinity of the side pipe when the liquid 1s allowed to flow
therethrough.

Further, 1n the medical instrument of the present invention,
preferably, the opening has a profile including a rectilinear
portion substantially perpendicular to the axis of the main
pipe, and

the rectilinear portion 1s located on an upstream side with
respect to a flow of liquid from a side of the main pipe toward
a side of the side pipe.

This makes 1t possible to reduce the speed of the liquid that
flows toward an edge confronting the rectilinear portion of the
opening. More specifically, the liquid 1s temporarily (momen-
tarily) stopped at the edge due to surface tension. This makes
it possible to obwviate the problem in which bubbles (air)
remain 1n the flow path of the main pipe when the liquid 1s
allowed to tflow therethrough.

In addition, 1n the medical instrument of the present inven-
tion, preferably, the opening 1s polygonal in shape.

This makes it possible to reduce the speed of the liquid that
flows toward an edge confronting the rectilinear portion of the
opening. More specifically, the liquid 1s temporarily (momen-
tarily) stopped at the edge due to surface tension. This makes
it possible to prevent the problem in which bubbles (air)
remain 1n the flow path of the main pipe when the liquid 1s
allowed to flow therethrough.

Further, 1n the medical mnstrument of the present invention,
preferably, the speed reducing means comprises a step sec-
tion, which forms a space between the opeming and a tip, on
the main pipe side, of the branch flow path.

This makes 1t possible to reduce the speed of the liquid
flowing toward an edge confronting the rectilinear portion of
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the opening. More specifically, the liquid 1s temporarily (imo-
mentarily) stopped at the edge due to surface tension. This
makes 1t possible to obviate the problem 1n which bubbles
(a1r) remain 1n the flow path of the main pipe when the liquid
1s allowed to flow therethrough.

In addition, in the medical instrument of the present inven-
tion, preferably, the step section has, at an edge thereot con-
fronting the opening, an edge with an angle of not more than
90°.

This ensures that the speed of the liquid can be reduced
more assuredly.

Further, 1n the medical instrument of the present invention,
preferably, the speed reducing means comprises a projection,
which 1s formed to project on the mner surface of the main
pipe.

This ensures that the liquid flowing toward the projection
can be dammed up temporarily (momentarily) (1.e., 1t 1s pos-
sible to reduce the speed, 1n the axial direction, of the liquid
that flows along the part of an 1inner surface of the main pipe,
which 1s located on the side on which the branch flow path 1s
located). Consequently, 1t 1s possible to prevent the problem
in which bubbles (air) remain 1n the flow path of the main
pipe.

In addition, in the medical instrument of the present inven-
tion, preterably, the projection 1s located on an upstream side,
with respect to the flow of liquid from a side of the main pipe
toward a side of the side pipe, relative to a tip opening of the
branch tlow path connected to the flow path of the main pipe,
and which 1s located 1n the vicinity of the tip opening.

This ensures that the liquid flowing toward the projection
can be dammed up temporarily (momentarily) (i.e., 1t 1s pos-
sible to reduce the speed, 1n the axial direction, of the liquid
that flows along the part of an 1nner surface of the main pipe,
which 1s located on the side on which the branch flow path 1s
located). Consequently, 1t 1s possible to prevent the problem
in which bubbles (air) remain 1n the flow path of the main
pipe.

Further, 1n the medical instrument of the present invention,
preferably, the projection has a shape so as to cover substan-
tially an entire part of the tip opening, as viewed in the axial
direction of the main pipe.

This ensures that the liquid flowing toward the projection
can be dammed up temporarily (momentarily) (1.e., 1t 1s pos-
sible to reduce the speed, 1n the axaal direction, of the liquad
that flows along the part of an 1nner surface of the main pipe,
which 1s located on the side on which the branch flow path 1s
located). Consequently, 1t 1s possible to prevent the problem
in which bubbles (air) remain 1n the flow path of the main
pipe.

In addition, in the medical instrument of the present inven-
tion, preferably, sealing means for sealing the tlow path of the
main pipe 1s provided at a part of the tlow path of the main
pipe that 1s located on the downstream side, with respect to the
flow of liquid from a side of the main pipe toward a side of the
side pipe, relative to the branch flow path.

This ensures that leakage of liquid 1s prevented from occur-
ring, and than an aseptic condition inside the outer needle hub
and the infusion line 1s secured.

Further, the medical instrument of the present mvention,
preferably, comprises an indwelling needle provided on a tip
side of the main pipe.

This ensures that a puncturing operation can be performed
on a living body surface, and that the punctured state can be
maintained.

In addition, in the medical instrument of the present inven-
tion, preferably, the indwelling needle comprises a hollow
outer needle 1n which an 1nner needle 1s inserted, and
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4

an outer needle hub, which 1s fixed to a base end part of the
outer needle, incorporates therein the main pipe, the side pipe
and the speed reducing means.

This enables the medical instrument of the present inven-
tion to be applied to an indwelling needle assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a plan view showing a first embodiment, 1n a case
where the medical instrument according to the present inven-
tion 1s applied to an indwelling needle assembly;

FIG. 2 1s a sectional view showing an outer needle, an outer
needle hub, an inner needle, and a tube 1n the mdwelling
needle assembly shown in FIG. 1;

FIG. 3 1s a sectional view taken along line A-A of FIG. 1;

FIG. 4 1s a sectional view showing a major part of the outer
needle hub of the indwelling needle assembly shown 1n FIG.
1

FIG. § are sectional views taken along line C-C of FIG. 4;

FIG. 6 1s a perspective view showing a major part of the

outer needle hub of the indwelling needle assembly shown 1n
FIG. 1;

FIG. 7 1s a sectional view taken along line B-B of FIG. 3;

FIG. 8 1s a sectional view taken along line B-B of FIG. 3;

FIG. 9 1s a sectional view taken along line B-B of FIG. 3;

FIG. 10 1s a sectional view taken along line B-B of FIG. 3;

FIG. 11 1s a sectional view taken along line B-B of FIG. 3;

FIG. 12 1s a perspective view of a connection member of
the indwelling needle assembly shown 1n FIG. 1;

FIG. 13 1s a view 1llustrating operations of the indwelling
needle assembly shown in FIG. 1;

FIG. 14 1s a view 1llustrating operations of the indwelling
needle assembly shown in FIG. 1;

FIG. 15 1s a plan view showing another configuration
example of a step section of the outer needle hub 1n the
indwelling needle assembly shown in FIG. 1;

FIG. 16 1s a plan view showing a further configuration
example of the step section of the outer needle hub 1n the
indwelling needle assembly shown in FIG. 1;

FIG. 17 are plan views showing other configuration
examples of the step section of the outer needle hub 1n the
indwelling needle assembly shown in FIG. 1;

FIG. 18 1s a sectional view showing a major part of an outer
needle hub according to a second embodiment, 1n a case
where the medical instrument according to the present inven-
tion 1s applied to an indwelling needle assembly;

FIG. 191s a sectional view taken along line D-D of FI1G. 18;

FIG. 20 are views 1llustrating operations of a conventional
indwelling needle assembly;

FIG. 21 are views 1llustrating operations of the conven-
tional indwelling needle assembly; and

FIG. 22 15 a perspective view showing a further configura-
tion example, 1n a case where the medical instrument accord-
ing to the present invention 1s applied to an indwelling needle
assembly.

BEST MODE FOR CARRYING OUT TH
INVENTION

(L]

Next, a medical mnstrument according to the present mnven-
tion will be described 1n detail below, based on preferred
embodiments shown 1n the accompanying drawings.

Incidentally, while the present invention 1s applicable to
various medical instruments, which include a main pipe and a
side pipe having a branch flow path branching from a flow
path of the main pipe, in the following embodiments, a case
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shall be described representatively in which the medical
instrument of the present invention 1s applied to an indwelling

needle assembly.

First Embodiment

FI1G. 1 1s a plan view showing a first embodiment, 1n a case
where the medical instrument according to the present inven-
tion 1s applied to an indwelling needle assembly. FIG. 2 1s a
sectional view showing an outer needle, an outer needle hub,
an inner needle, and a tube of the indwelling needle assembly
shown 1n FIG. 1. FIG. 3 1s a sectional view taken along line
A-A of FIG. 1. FIG. 4 1s a sectional view showing a major part
of the outer needle hub of the indwelling needle assembly
shown 1n FIG. 1. In addition, FIG. 5 shows sectional views
taken along line C-C of FIG. 4, wherein FIG. 5(a) shows a
major part ol the outer needle hub, and FIG. 5(b) shows a step
section. Further, FIG. 6 1s a perspective view showing a major
part of the outer needle hub of the indwelling needle assembly
shown 1 FIG. 1. FIGS. 7 to 11 each are sectional views taken
along line B-B of FIG. 3. FIG. 12 1s a perspective view of a
connection member of the indwelling needle assembly shown
in FIG. 1, FIGS. 13 and 14 each are views 1llustrating opera-
tions of the indwelling needle assembly shown in FIG. 1.
Lastly, FIGS. 15 to 17 are plan views showing other configu-
ration examples ol the step section of the outer needle hub, in
the indwelling needle assembly shown in FIG. 1.

Incidentally, 1n the following descriptions, the right side in
FIGS. 1 and 2 to 17 will be referred to as a “proximal” side,
and the left side will be referred to as a “distal” side. In
addition, in FIGS. 7 to 11, the inner needle hub 5 1s omitted
from 1llustration. Further, 1n the figures other than FI1G. 2, the
inner needle 4 1s drawn as having a constant outside diameter.

In addition, 1n the following descriptions, in a situation
where a liquid such as blood (body fluid), a medicinal liquid
(infusion liquid), etc., flows from a side of the main pipe 36
toward a side of the side pipe 37 in the outer needle hub 3, the
upstream side will be referred to as a “distal (s1de)” and the
downstream side will be referred to as a “proximal (side).”
Stated otherwise, 1n a situation where the liquid flows 1n a
reverse direction to that mentioned above, the downstream
side will be referred to as a “distal (side)” and the upstream
side will be referred to as a “proximal (side).”

Further, in the following descriptions, the blood (body
fluid), or the medicinal liquid (infusion liquid) and the like
will be referred to generically simply as “liquid.”

As shown 1n the drawings, the indwelling needle assembly
(medical mstrument) 1 includes a hollow outer needle (ind-
welling needle) 2, an outer needle hub 3 fixed to a proximal
portion of the outer needle 2, an inner needle 4 inserted 1n the
outer needle 2, an mner needle hub 3 fixed to a proximal
portion of the mner needle 4, and a tube 7 connected to a
proximal portion (or a side portion) of the outer needle hub 3
so that a lumen 71 thereof communicates with a lumen 21 of
the outer needle 2. Configurations of these components will
be described below.

As the outer needle 2, one having a certain degree of
flexibility preterably 1s used. The material constituting the
outer needle 2 1s preferably a resin material, particularly a
flexible (soit) resin maternal. Specific examples of such mate-
rials 1include fluoro-resins such as PTFE, ETFE, PFA, etc.,
olefin resins such as polyethylene, polypropylene, etc., and
mixtures thereof, polyurethane, polyesters, polyamides,
polyether nylon resins, and mixtures of olefin resins with
cthylene-vinyl acetate copolymer.

The outer needle 2 may, wholly or partially, be formed so to
enable the inside thereotf to be visible. Further, the material
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constituting the outer needle 2 can be admixed with a radio-
paque material, such as barium sulfate, bartum carbonate,
bismuth carbonate, tungstic acid, etc., thereby making the
outer needle opaque to radiation.

The outer needle hub 3 i1s secured (fixed) to a proximal
portion of the outer needle 2 1 a liquid-tight fashion by a
method such as caulking, fusing (heat fusing, microwave
fusing, etc.), adhesion with an adhesive, efc.

The outer needle hub 3 includes a main pipe 36, and a side
pipe (branch pipe) 37 having a branch flow path 32 branching
from a flow path 31 of the main pipe 36. In the present
embodiment, the tlow path 31 and the branch flow path 32 are
substantially circular in cross-section. The cross-sectional
shape, however, 1s not limited to being substantially circular
in shape and may, for example, be elliptical or the like.

As mentioned above, a proximal portion of the outer needle
2 15 fixed to the distal side of the main pipe 36, and the flow
path 31 communicates with the lumen 21 of the outer needle
2 on the distal side thereot. The tlow path 31 (main pipe 36) 1s
disposed so that an axis (center axis) thereof coincides sub-
stantially with the center axis O, of the outer needle 2 (1.e., so
that the axis (center axis) thereof 1s substantially parallel to
the center axis O,, of a distal portion ot the tube 7).

In addition, the outer needle hub 3 1s formed with a recess
33 1n a proximal portion of a portion (part) thereof, which 1s
on the lower side 1n FIG. 2. At a bottom surface of the recess
33, a projection (connecting section) 34 1s formed that
projects toward the proximal side.

In FIG. 2, the side pipe 37 1s disposed on the lower side of
the main pipe 36. A distal end (one end) of the branch flow
path 32 of the side pipe 37 opens nto the flow path 31 of the
outer needle hub 3, whereas a proximal end (other end) of the
branch tlow path 32 opens at the proximal end of the projec-
tion 34. The axis (center axis) of the branch tflow path 32 (side
pipe 37) 1s disposed such that a portion thereof ranging from
the distal end to an intermediate portion 1s inclined at a pre-
determined angle relative to the axis of the flow path 31 (main
pipe 36). Further, the branch flow path 32 (side pipe 37) 1s
bent at an intermediate portion, and a portion thereof ranging
from the intermediate portion to the proximal end 1s disposed
substantially parallel to the axis of the flow path 31. Inciden-
tally, the inclined portion of the branch flow path 32 1s
inclined so that the lower side of the branch tlow path 32 1s
located on the proximal side as shown 1n FIG. 2. This ensures
that liquid can tlow through the branch tlow path 32 smoothly.
Also, the liquid can flow smoothly from the branch flow path
32 toward the distal side of the flow path 31, and can tlow from
the distal side of the flow path 31 into the branch tlow path 32.
Incidentally, the axis of the branch flow path 32 (side pipe 37)
may also be set perpendicular to the axis of the flow path 31
(main pipe 36) (i.c., 1t 1s not critical that the branch tlow path
32 be inclined relative to the axis of the tlow path 31).

The projection 34 1s mserted mto a lumen 71 1n a distal
portion of the tube 7, whereby the distal portion (one end
portion) of the tube 7 1s connected to the side pipe 37 of the
outer needle hub 3. This ensures that a liquid, such as a
medicinal liquid (infusion liquid), can be supplied through
the tube 7 into the outer needle 2 (outer needle hub 3).

In addition, as shown 1n FIG. 2, at lateral sides in the
vertical direction of the outer needle hub 3, a pair of wings
12a and 125 are formed 1ntegrally with the outer needle hub
3. The wings 12a and 1256 are flexible, and are configured so
as to be openable and closeable by bending or curving por-
tions of the wings 12a and 125 that are proximate adjoining
regions thereot with the outer needle hub 3.

When the outer needle 2 and the inner needle 4 are made to
puncture a blood vessel or the like, the wings 12a and 125 are
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placed 1n a closed state by pinching them together, so that the
puncturing operation can be performed. In addition, 1nstead
of pinching the wings 12a and 1254, the inner needle hub 5
may be pinched by a thumb and a middle finger 1n order to
perform a puncturing operation, and when the distal end of
the outer needle 2 has reached the inside of the blood vessel,
a finger holder section 6 (described later) may be pushed by
an 1dex finger 1n order to advance the outer needle hub 3,
whereby only the outer needle 2 can be advanced into the
blood vessel. When the outer needle 2 1s set 1n an indwelling,
state, the wings 12aq and 125 are placed 1n an opened state, and
the wings 124 and 1256 are fixed to the skin using a pressure
sensitive adhesive tape or the like.

Further, the outer needle hub 3 is provided at a proximal
portion thereof with four holes (recesses) 35, into which
projections 923 of four projecting parts 922 of a protector
cover 92 of a protector 9, to be described later, are inserted.
The holes (recesses) 33 are arranged at regular angular 1nter-
vals.

The inner needle 4, having a sharp needle tip 41 at the distal
end thereof, 1s inserted 1nto the outer needle 2. As shown in
FIGS. 1 and 2, the indwelling needle assembly 1 1s used 1n a
state 1n which the mnner needle 4 1s inserted into the outer
needle 2, and the mner needle hub 3 (described later) and the
outer needle hub 3 are 1n contact with each other (1.e., a state
in which the needle tip 41 protrudes from a tip opening 22 of
the outer needle 2). Hereinaftter, such a state will be referred to
as an “assembled state.”

The length of the inner needle 4 1s set so that, in the
assembled state, at least the needle tip 41 protrudes from the
tip opening 22 of the outer needle 2.

The inner needle 4 may be either a hollow needle or a solid
needle. In the case that the inner needle 4 1s a solid needle,
suificient strength can be secured although the outside diam-
eter thereotf 1s small. Further, 1f the inner needle 4 1s a solid
needle, there 1s no danger that blood will remain inside the
inner needle 4, or that blood might tflow out therefrom, at a
time of discarding the inner needle 4 after an operation has
been completed. Thus, high satety 1s ensured.

In addition, 1n the case that the inner needle 4 1s a hollow
needle, 1t 1s ensured that when the inner needle 4 punctures a
blood vessel, blood flows 1nto the hollow portion of the inner
needle 4, whereby flashback of the blood can be confirmed. In
this connection, however, 1f the inner needle 4 1s a solid
needle, the blood tlows 1nto a gap formed between the inner
needle 4 and the outer needle 2, which enables flashback of
the blood to be confirmed more quickly.

Incidentally, the inner needle 4 can have a configuration of
having both a hollow portion and a solid portion (for example,
a configuration may be provided in which part of the lumen of
a hollow needle 1s filled, so as to make the inner needle hollow
at the distal side and solid at the proximal side thereot). In this
case, when the entirety of the inner needle 4 1s composed of a
single member, the mner needle 4 can be reduced 1n cost.

Further, although the mner needle 4 may be constant in
outside diameter, in the configuration shown in the figures,
the 1nner needle 4 has a plurality of portions (in this embodi-
ment, three portions) that differ in outside diameter. More
specifically, the inner needle 4 includes a maximum outside
diameter section 4a having a greatest outside diameter on a
distal side (distal portion), a minimum outside diameter sec-
tion 4¢ having a smallest outside diameter on a proximal side,
and an intermediate outside diameter section 454, the outside
diameter of which 1s between that of the maximum outside
diameter section 4aq and the minimum outside diameter sec-
tion 4¢, and which is located between the sections 4a and 45.
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In addition, the inner needle 4 1s provided with a first
varying outside diameter section 42, which has a continu-
ously varying outside diameter and which 1s located at a
boundary portion between the maximum outside diameter
section 4a and the intermediate outside diameter section 44,
and a second varying outside diameter section 43, which has
a continuously varying outside diameter and which 1s located
between the intermediate outside diameter section 45 and the
minimum outside diameter section 4c.

While the outside diameter of the inner needle 4 may vary
stepwise at each of the varying outside diameter sections 42
and 43, a configuration 1n which the outside diameter varies
continuously (1.e., 1n a tapered manner) over such sections 1s
advantageous for the following reason. In this manner, 1t 1s
ensured that, when the inner needle 4 1s pulled out from the
outer needle 2, the varying outside diameter sections 42 and
43 can be prevented from becoming caught on a tip edge
portion of a slit 81 formed 1n a seal member 8 (described
later), the protector 9, or the like. Therefore, the operation of
pulling the inner needle 4 out from the outer needle 2 can be
carried out more smoothly and assuredly.

Incidentally, the varying outside diameter sections 42 and
43 may be formed at a time when the inner needle 4 1is
produced. Alternatively, steps, which are formed inevitably
upon formation of a later-described groove 44, may be uti-
lized.

Further, the outside diameter of the maximum outside
diameter section 4a 1s set approximately equal to the inside
diameter of the outer needle 2, so that the maximum outside
diameter section 4a makes secure contact with the inner sur-
face of the outer needle 2, 1n the condition where the inner
needle 4 1s mserted into the outer needle 2. The maximum
outside diameter section 4a (distal portion) 1s provided, on an
outer peripheral portion thereof, with the groove (flow path)
44, which 1s recessed along the longitudinal direction of the
inner needle 4. The groove 44 permits the tip opening 22 of
the outer needle 2 to communicate with the tlow path 31 and
the branch tflow path 32 1n the outer needle hub 3, 1n a condi-
tion where the inner needle 4 1s 1nserted into the outer needle
2. The groove 44 also functions as a flow path for blood (body
fluid) upon puncturing a blood vessel, for example. This
enables flashback of blood to reliably be confirmed.

The material constituting the aforementioned inner needle
4 may be a metallic material such as, for example, stainless
steel, aluminum or aluminum alloys, titanium or titanium
alloys, etc.

The mner needle hub 35 1s secured (fixed) to a proximal
portion o the inner needle 4. The inner needle hub 5, 1n which
the mner needle 4 1s 1nserted, includes a protector containing
section (connection member containing section) 31 for con-
taining (enabling disposition of) the protector 9 (described
later) and a connection member 20 therein in the assembled
state. The inner needle hub 5 also includes a tube containing
section 52, which 1s provided on a lateral side (lower side 1n
FIG. 1) of the protector containing section 31, and 1n which a
distal side of the tube 7 1s contained (disposed) in the
assembled state.

The protector 9 and the connection member 20 are movable
relative to the protector containing section 51.

In addition, 1n the assembled state, the tube 7 1s 1nserted
into the mmner needle hub 5, which prevents the tube 7 from
obstructing operations of the mndwelling needle assembly 1.

The tube contaiming section 52 1s formed with a groove 521
therein, and the tube 7 1s disposed inside the groove 521. The
portion (part) defining (constituting) the groove 521 func-
tions as a guide means for guiding the tube 7. The guide
means, or the portion defining the groove 521, guides the tube
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7 so that a center axis (axis) O, of a distal portion of the tube
7 will be substantially parallel to the longitudinal direction of
the 1nner needle hub 5 (the center axis O, of the outer needle
2).

Thus, the tube 7 1s configured so as to be connected to a
proximal portion of the outer needle hub 3. Also, in the
assembled state, the center axis O, of the outer needle 2 and
the center axis O, of the distal portion of the tube 7 are
substantially parallel to each other. In other words, the tube 7
projects 1n the proximal direction from the proximal end of
the outer needle hub 3.

Further, when the tube 7 1s detached from the inner needle
hub § upon pulling the inner needle 4 out from the outer
needle 2, the tube 7 can be detached easily and speedily by
means of the groove 521 (through the groove 521).

Examples of methods for fixing the inner needle 4 to the
iner needle hub 5 include fitting, caulking, fusing, adhesion
with an adhesive, etc., as well as combinations of these meth-
ods. In addition, 1n the case that the inner needle 4 1s hollow,
sealing 1s required to prevent backward tlowing blood, for
example, upon puncturing a blood vessel, from flying out
from the proximal end of the inner needle 4.

The inner needle hub 5 and the aforementioned outer
needle hub 3 each preferably are formed of a transparent
(colorless transparent), colored transparent or semi-transpar-
ent resin, so as to enable the insides thereof to be visible. This
ensures that when the outer needle 2 has captured (1.e., has
securely reached the 1nside of) a blood vessel, flashback of
blood that flows 1n through the groove 44 of the inner needle
4, as described above, can be confirmed by visual observa-
tion. In addition, if the inner needle 4 1s solid, the entire
portion of the blood, which undergoes tlashback under pres-
sure 1nside the blood vessel, for example, flows back through
the groove 44, so that better visibility and confirmation of
flashback can be ensured.

Materials constituting the outer needle hub 3, the inner
needle hub 5 and the wings 12a and 126 are not particularly
limited. Examples of suitable materials include various resin
materials including polyolefins such as polyethylene,
polypropylene, ethylene-vinyl acetate copolymer, etc., poly-
urcthane, polyamides, polyesters such as polyethylene
terephthalate, polybutylene terephthalate, etc., polycarbon-
ate, polybutadiene, polyvinyl chloride, and polyacetal.

The tube 7 1s flexible, and a distal portion of the tube 7 1s
connected to a proximal portion of the outer needle hub 3, as
mentioned above. A connector 72 1s mounted to a proximal
portion (other end portion) of the tube 7. The connector 72 1s
connected, for example, by means ol a connector, which 1s
attached to an end portion of an infusion line for supplying an
infusion liquid (medicinal liquid) to be administered. The
connector 72 may also be connected to a mouth portion (distal
portion) of a syringe 1n which a medicinal liquid 1s contained,
or the like.

Incidentally, the matenial constituting the tube 7 1s not
particularly limited. Examples of suitable materials include
polyolefins such as polyethylene, polypropylene, ethylene-
vinyl acetate copolymer, etc., polyvinyl chloride, polybuta-
diene, polyamides, polyurethane, polyesters, and so on.

In addition, the indwelling needle assembly 1 1s provided,
in the flow path 31 of the outer needle hub 3, with a cylindrical
(block-like) seal member 8, which serves as a sealing means
tor sealing the tlow path 31. The seal member 8 1s disposed
(fixed) in the tlow path 31 of the main pipe 36, at a position on
the proximal side relative to the branch flow path 32 (tip
opening 321). In this embodiment, the secal member 8 is
arranged 1n the vicinity of a step section 13, which will be
described later.
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The seal member 8 1s formed with a hole or slit for 1nsertion
of the inner needle 4 therein, and which becomes closed when
the inserted inner needle 4 1s pulled out. In the present
embodiment, a slit 81 1s formed 1n a substantially central
portion of the seal member 8. The slit 81 pierces through the
seal member 8 in the longitudinal direction of the seal mem-

ber 8.

The slit 81 1s 1in the shape of a straight line segment. This
enables the slit 81 to easily be brought from a closed state into
an open state. Therefore, the iner needle 4 can be nserted
smoothly ito and passed through the seal member 8 (slit 81).
More specifically, as will be described later, when the outer
needle 2 1s advanced using the inner needle 4 as a guide,
frictional resistance between an outer surface of the inner
needle 4 (mimumum outside diameter section 4¢) and an 1nner
surface of the slit 81 can be reduced. Consequently, operabil-
ity of the indwelling needle assembly 1 1s enhanced when a
puncturing operation 1s performed.

The seal member 8 also has a seli-closing property, such
that the slit 81 becomes closed by an elastic force (restoring
force) of the seal member 8 itself when the inner needle 4,
which 1s inserted in the slit 81 1n the assembled state, 1s pulled
out from the slit 81. This enables leakage of liquid from the
proximal end of the outer needle hub 3 upon pulling out of the
inner needle 4 to be prevented, and further maintains an
aseptic condition inside the outer needle hub 3.

Further, as shown 1n FIG. 2, 1n the assembled state, the
minimum outside diameter section 4¢ of the mnner needle 4 1s
located 1n the slit 81. This ensures a small contact area
between the outer surface of the mimimum outside diameter
section 4¢ and the mner surface of the slit 81, whereby fric-
tional resistance between such surfaces can be kept small. In
addition, the seal member 8 (slit 81) can be prevented from
acquiring a semi-permanent deformation, which could lower
the sealing performance thereof.

Examples of suitable materials constituting the seal mem-
ber 8 include various elastic materials such as various rubber
materials (particularly, vulcanized rubbers) such as natural
rubber, 1soprene rubber, butyl rubber, butadiene rubber, sty-
rene-butadiene rubber, urethane rubber, nitrile rubber, acrylic
rubber, fluoro-rubber, silicone rubber, etc., various thermo-
plastic elastomers based on urethane, polyester, polyamide,
olefin, styrene or the like, as well as mixtures of the same.

In addition, the indwelling needle assembly 1 preferably 1s
subjected to a friction-reducing treatment, for thereby reduc-
ing Irictional resistance between the mner surface of the slit
81 and the outer surface of the inner needle 4.

Examples of friction-reducing treatments include a treat-
ment 1n which a lubricant 1s applied to at least one of the inner
surface of the slit 81 and the outer surface (outer peripheral
surface) of the mner needle 4, and formation of a layer com-
prising a low-iriction material (low-iriction layer) on the
inner surface of the slit 81.

Such a Iriction-reducing treatment makes 1t possible to
securely reduce frictional resistance between the inner needle
4 and the seal member 8 during advancement of the outer
needle 2 using the inner needle 4 as a guide. Consequently, the
outer needle 2 can be moved smoothly, and when a puncturing
operation 1s carried out, the indwelling needle assembly 1 1s
excellent 1 operability.

Further, the mndwelling needle assembly 1 includes the
protector 9, by which at least the needle tip 41 of the inner
needle 4 1s covered when the iner needle 4 has been pulled
out from the outer needle 2.

The protector 9 1s detachably connected to the outer needle
hub 3. As shown 1n FIGS. 3 and 7, the protector 9 includes a
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protector body 91, and a shutter member (shutter means) 94
provided 1nside the protector body 91.

The protector body 91 includes the protector cover 92, and
an 1nner member 93 that 1s 1inserted in the protector cover 92.
The protector cover 92 and the inner member 93 are config-
ured so as to be movable relative to each other. Further, the

protector cover 92 and the mner member 93 can assume a
state 1n which movement thereof 1s inhibited, as well as a state
in which movement thereof 1s permaitted.

The protector cover 92 includes a cover body section 921,
which 1s pipe-like (tubular) 1n shape, and four projecting parts
922 formed at a distal portion of the cover body section 921,
which project 1in the distal direction. Distal sides of the pro-
jecting parts 922 are inserted into a proximal portion of the
outer needle hub 3. Each of the projecting parts 922 1s pro-
vided at a distal portion thereof with a projection 923, which
1s 1nserted into the hole 35 formed in the proximal portion of
the outer needle hub 3, and which becomes caught on an edge
portion conironting the hole 35.

As shown 1n FIGS. 3 and 7, when the inner member 93 1s
inserted into the protector cover 92 and a distal portion of the
inner member 93 1s located at the region (position) of the
projections 923 of the projecting parts 922 of the protector
cover 92, the mner member 93 1nhibits the projections 923
from being moved (displaced) along the direction of the cen-
ter axis (axis) of the inner needle 4, whereby catching of the
projections 923 on edge portions confronting the holes 35
(1.e., a condition 1n which the projections 923 are caught on
the edge portions confronting the holes 35) 1s held (main-
tained). Consequently, the connected state of the protector 9
and the outer needle hub 3 1s held.

Starting from this condition, when the inner member 93 1s
moved in the proximal direction relative to the protector cover
92 and until a distal portion of the inner member 93 reaches
the proximal side of the projections 923 of the protector cover
92, as shown in FIG. 10, the projections 923 are capable of
moving toward the center axis of the mner needle 4. In this
condition, when the projector cover 92 1s moved in the proxi-
mal direction relative to the outer needle hub 3, the projecting,
parts 922 are deformed (detlected) 1n directions approaching,
the center axis of the inner needle 4, whereby catching of the
projections 923 on the edge portions confronting the holes 35
1s released, and the protector 9 1s released from the outer
needle hub 3.

In addition, slots 924 and 925 are provided on both lateral
sides of the cover body section 921 along the longitudinal
direction thereof (1n the longitudinal direction of the 1nner
needle 4). The slots 924 are formed 1n a distal portion of the
cover body section 921. Further, the slots 925 are formed on
the proximal side relative to the slots 924. Lengths of the slots
925 1n the longitudinal direction are greater than the lengths
of the slots 924 1n the longitudinal direction.

The material constituting the protector cover 92 1s not
particularly limited. For example, materials identical or simi-
lar to those mentioned above as materials for the outer needle
hub 3 and the inner needle hub 3 can be used.

The mnner member 93 1s mserted 1nto the protector cover
92. The inner member 93 1s pipe-like (tubular) in shape. More
specifically, the inner member 93 1s provided at a central
portion thereof with an inner needle passage 931, into which
the inner needle 4 1s mserted. The mner needle passage 931
pierces the inner member 93 from a proximal end toward a
distal end of the mner member 93. The shutter member 94 1s
contained 1n an intermediate portion of the mner needle pas-
sage 931, which 1s located at a distal part of the inner member

93.
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The material constituting the inner member 93 1s not par-
ticularly limited. For example, materials 1dentical or similar
to those mentioned above as materials for the outer needle
hub 3 and the inner needle hub 3 can be used.

The shutter member 94 1s formed by bending an elastic
(elastically deformable) belt-like plate member 1n a substan-
tially V shape. With the opening angle thereof varied (opened
and closed), the shutter member 94 can assume (can be
deformed into) a first posture (the posture shown in FIGS. 3
and 7), thereby permitting the inner needle 4 to pass through
(penetrate) the mner needle passage 931, and a second pos-
ture (the posture shown 1n FIG. 8), thereby inhibiting passage
of the needle tip 41 of the mner needle 4.

As shown 1n FIGS. 3 and 7, when the inner needle 4 has
completely passed through (penetrated) the inner needle pas-
sage 931, the shutter member 94 1s contained therein 1n a
folded state with a reduced opening angle, and therefore the
shutter member 94 1s 1n the first posture. In this condition, the
protector 9 1s movable along the longitudinal direction of the
inner needle 4 (the direction of the center axis O, of the outer
needle 2) relative to the mner needle 4 and the mner needle
hub 5.

Starting from this condition, when the inner needle hub 5 1s
moved 1n a proximal direction relative to the protector 9 and
until the needle tip 41 of the inner needle 4 reaches the
proximal side of the shutter member 94, as shown in FIG. 8,
the shutter member 94 1s opened under 1ts own elastic force
(restoring force), so as to assume the second posture, thereby
shutting off and closing the inner needle passage 931. In this
state, the shutter member 94 inhibits the needle tip 41 from
moving (passing) in the distal direction beyond the shutter
member 94.

The material constituting the shutter member 94 1s not
particularly limited, msofar as the material can 1nhibit pas-
sage of the needle tip 41 therethrough. Examples of suitable
materials include various resin materials 1dentical or similar
to those mentioned above as materials for the outer needle
hub 3 and the 1inner needle hub 5, and various metallic mate-
rials such as stainless steel, aluminum alloys, copper, tita-
nium, etc.

Further, the thickness of the shutter member 94 1s not
particularly limited. For example, the thickness preferably 1s
about 0.03 to 0.2 mm, and more preferably, about 0.04 to 0.1
mm.

In addition, a lubricant preferably 1s applied to a surface of
the shutter member 94. This ensures that when the shutter
member 94 1s 1n the first posture, frictional resistance (sliding,
resistance) between the outer peripheral surface of the inner
needle 4 and the shutter member 94 1s reduced, so that the
inner needle 4 can be moved more smoothly relative to the
protector 9.

Incidentally, a part of the shutter member 94 may be fixed
to the mner member 93 by a method such as, for example,
embedding, fusing, adhesion with an adhesive, or the like. In
addition, 1n the present invention, the configuration of the
shutter member 94 1s not limited to that shown 1n the draw-
ings. The shutter member 94 may be of any shape or structure.

Further, the inner member 93 1s provided, on both lateral
sides of a central portion thereot, with projections 932, which
are inserted into corresponding slots 925 of the protector
cover 92.

This ensures that the inner member 93 can be prevented
from rotating (turning) relative to the protector cover 92.

In addition, as shown 1n FIG. 10, when the inner member
93 1s moved 1n the proximal direction relative to the protector
cover 92, the projections 932 of the inner member 93 abut
against edge portions 926 on the proximal side of the slots 925
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in the protector cover 92. Consequently, the inner member 93
1s inhibited from moving in the proximal direction relative to
the protector cover 92. In this condition, when the inner
member 93 1s moved 1n the proximal direction relative to the
protector cover 92, the imner member 93 and the protector
cover 92 are moved integrally and 1n unison in the proximal
direction. In addition, the inner member 93 can be prevented
from slipping off (becoming released) from the protector
cover 92.

Further, as shown in FIG. 7, a lock member 933 is rotatably
disposed between the projection 932 and a lateral portion on
the upper side of the inner member 93, at which the shutter
member 94 1s located (distal portion).

When the inner needle 4 1s located at a portion correspond-
ing to the lock member 933, for example, and when the 1nner
needle 4 has passed completely through (penetrating) the
mner needle passage 931, as shown 1 FIG. 7, a bottom
portion (base end portion) 935 of the lock member 933 makes
contact with the inner needle 4, and the lock member 933 1s
held 1in an orientation such that the tip portion 934 thereof 1s
oriented away from the inner needle 4 (orniented upwardly as
shown 1n FIG. 7) (the lock member 933 is ilibited from
rotating). When the lock member 933 assumes this orienta-
tion, the tip portion 934 can make contact (engage) with a
proximal-side edge portion 928 of the slot 924, and with a
distal-side edge portion 927 of the slot 925.

In addition, when the inner needle 4 1s located on the
proximal side relative to the region of the lock member 933
(1.e., when the 1inner needle 4 1s not located within the region
of thelock member933), as shown in FI1G. 9, the lock member
933 can rotate, and the lock member 933 can assume an
orientation such thatno part thereof makes contact with either
of the edge portions 927 and 928.

Further, the mner member 93 1s provided, at both lateral
sides of a proximal portion thereof, with ribs (flanges) 936,
which can make contact with a proximal end face of the cover
body section 921 of the protector cover 92.

In the assembled state, as shown 1in FIGS. 3 and 7, the inner
member 93 1s inserted into the protector cover 92, and a distal
portion of the inner member 93 1s located within the region of
the projections 923 of the projecting parts 922 of the protector
cover 92. This ensures that the latched state of the projections
923 on the edge portions confronting the holes 35 1s held, and
turther that the connected state of the protector 9 and the outer
needle hub 3 1s maintained.

In addition, as a result of the ribs 936 of the inner member
93 being 1n contact with the proximal end of the cover body
section 921 of the protector cover 92, the inner member 93 1s
inhibited from moving in the distal direction relative to the
protector cover 92.

On the other hand, the inner needle 4 passes completely
through the imner needle passage 931, and as mentioned
above, the lock member 933 1s held 1n an orientation such that
the tip portion 934 thereot 1s oriented away from the inner
needle 4 (oriented toward the upper side as shown 1n FIG. 7).
The tip portion 934 of the lock member 933 1s located 1n the
slot 924, and with the tip portion 934 making contact with the
proximal-side edge portion 928 of the slot 924, the inner
member 93 1s prevented from moving 1n the proximal direc-
tion relative to the protector cover 92.

This ensures that the inner member 93 and the protector
cover 92 are moved 1ntegrally and 1n unison. Consequently,
the protector 9 and the outer needle hub 3 also are moved
together itegrally.

According to the protector 9, as described above, after use
thereot, the needle tip 41 of the inner needle 4 can be covered
speedily and safely through an easy operation. In addition, the
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operation of the shutter member 94 ensures that the needle tip
41, once covered, cannot protrude from the distal end of the
protector body 91 (inner member 93) of the protector 9.
Therefore, when discarding the inner needle 4 or the like, or
in other similar situations, an accident, in which a worker or
similar person sticks his or her finger or the like with the
needle tip 41 by mistake, 1s prevented from occurring, and
high safety 1s ensured.

Further, as shown in FIG. 12, the indwelling needle assem-
bly 1 has a connection member 20, which functions as a
slip-oil preventive means for preventing the protector 9 from
slipping oif from the needle tip 41 of the inner needle 4 when
the needle tip 41 1s covered by the protector 9, and which also
functions as a connection means for connecting the protector
9 and the 1nner needle hub 5 to each other.

The connection member 20 1s configured so as to connect
the mnner member 93 of the protector 9 and the mner needle
hub 5 to each other. This ensures that when the inner needle
hub 5 1s moved 1n the proximal direction, the inner member 93
(protector 9) 1s pulled (moved), by way of the connection
member 20, 1n the proximal direction.

In addition, the connection member 20 1s bellows-like 1n
form, and therefore 1s capable of being contracted and
expanded. The connection member 20 has a length such that,
in 1ts maximally expanded (fully expanded) state, the needle
tip 41 of the inner needle 4 1s located on the proximal side
relative to the lock member 933, and the needle tip 41 1s
contained within the inner member 93 (the needle tip 41
cannot slip off from the inner needle 93).

Thus, the connection member 20 connects the inner mem-
ber 93 and the 1inner needle hub 5 to each other. Further, 1n its
maximally expanded state, the length of the connection mem-
ber 20 1s such that the needle tip 41 1s contained within the
inner member 93. Therelore, the protector 9 1s prevented
securely from slipping ofl from the inner needle hub 5 and the
needle tip 41. Accordingly, a condition 1n which the protector
9 covers the needle tip 41 can reliably be maintained. As a
result, upon discarding the inner needle 4 or 1n other similar
situations, an accident, in which a worker or similar person
sticks his or her finger or the like with the needle tip 41 by
mistake, 1s capable of being prevented, and high safety 1s
ensured.

Further, 1n the assembled state, the connection member 20

1s contracted, or folded, whereas the connection member 20 1s
expanded, or spread, 1n a condition where the iner needle 4
has been pulled out of the outer needle 2 and the needle tip 41
1s covered by the protector 9.
The aforementioned connection member 20 1s contracted
in the assembled state, and 1n the contracted state, 1s contained
in the mner needle hub 5. This ensures that the connection
member 20 does not obstruct a puncturing operation, so that
operability of the indwelling needle assembly 1 can be
enhanced. Further, an additional merit 1s that the indwelling
needle assembly 1 can be reduced 1n size.

In addition, the inner needle 4 penetrates through the con-
nection member 20, both when the connection member 20 1s
in the contracted state, as well as when the connection mem-
ber 20 1s 1n the expanded state. This ensures that the inner
needle 4 Tunctions to guide the connection member 20 during
expansion and contraction of the connection member 20.
Theretfore, for example, when the indwelling needle assem-
bly 1 1s arranged 1n the assembled state (i.e., when the 1nd-
welling needle assembly 1 1s manufactured), the connection
member 20 can reliably be prevented from being contracted
in an unintended state, and more specifically, from being
contracted without being contained within the mner needle

hub 5.
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Moreover, the connection member 20 has a self-restoring
property (restoring force), which tends to return the connec-
tion member 20 to its natural state. Therefore, when the
connection member 20 1s contracted shorter than 1ts natural
state, the connection member 20 functions as a biasing
means, and 1s biased 1n the expanding direction by the restor-
ing force thereof. On the other hand, when the connection
member 20 1s expanded longer than 1ts natural state, the
connection member 20 functions as a biasing means, and 1s
biased 1n the contracting direction. The term *“natural state™
implies a state 1n which no external forces are exerted on the
connection member 20.

As shown 1n FIG. 3, the protector cover 92 of the protector
9 1s formed (provided) with a projecting finger holder part
(tab) 6, which 1s pushed by a finger 1n order to move the outer
needle 2 1n the distal direction relative to the inner needle 4.
The protector cover 92 and the finger holder part 6 are formed
integrally. Further, the finger holder part 6 projects 1 an
upward direction.

In addition, 1n the present embodiment, the finger holder
part 6 1s formed at a distal portion of the cover body section
921 of the protector cover 92. The finger holder part 6 has a
shape obtained by bending a plate body. More specifically, the
finger holder part 6 1s composed of an inclined section (1n-
clined plate) 61, which 1s disposed on the distal side relative
to the cover body section 921, and which 1s inclined toward
the proximal side, a base section fixed to a distal portion of the
cover body section 921, and a connecting section (connecting
plate) 62 that interconnects the inclined section 61 and the
base section 63. Further, a proximal-side surface of the
inclined section 61 constitutes a finger holder surface 64.

With the finger holder part 6, during a puncturing operation
when the outer needle 2 1s moved 1n the distal direction
relative to the inner needle 4, a finger 1s inserted between the
finger holder surface 64 (inclined section 61) and the con-
necting section 62, the finger 1s placed on the finger holder
surface 64, and the finger holder part 6 can be pushed in the
distal direction while lifting (1n a manner of lifting) the finger
holder part 6 1n the projecting direction thereof (1.e., upwardly
in FIG. 3). This ensures that the outer needle 2 1s capable of
moving 1n a straight line along the center axis O,, that 1s,
along the direction of the center axis O,, without causing the
outer needle 2 to bend. Consequently, the outer needle 2 can
be moved (advanced) smoothly, and excellent operability 1s
ensured.

In addition, the finger holder surface 64 of the finger holder
part 6 1s formed with a certain degree of roughness (for
example, a plurality of ribs arranged side by side along an
up-down direction of the finger holder surface 64), which acts
as a finger anti-slip means. This prevents the finger from
slipping oif during movement of the outer needle 2 1n the
distal direction, by pushing the finger holder part 6 with the
finger.

Further, the finger holder part 6 has a reinforcement part for
restraining deflection when the finger holder part 6 1s pushed
with a finger. The reinforcement part 1s composed ofarnb 611
formed on a side of the inclined section 61, which 1s opposite
to the finger holder surface 64, and a rib 631 formed on the
base section 63.

Incidentally, the protector cover 92 and the finger holder
part 6 may be formed as separate members, which are joined
to each other. In this case, the material constituting the finger
holder part 6 1s not particularly limited. For example, mate-
rials can be used that are identical or similar to those men-
tioned above as matenals for the outer needle hub 3 and the
inner needle hub 5. In addition, the finger holder part 6 may
project 1n another direction (for example, toward a lateral
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side). Further, the finger holder part 6 may be formed on
another part (member) so as to project therefrom, for
example, on the outer needle hub 3.

Meanwhile, as shown 1n FIGS. 2 to 6, the outer needle hub
3 of the indwelling needle assembly 1 has a step section 13,
which acts as a speed reducing means for reducing the speed,
in the axial direction (longitudinal direction) of the tlow path
31 of the main pipe 36, of a portion of the liquid that flows 1n
the tflow path 31 (main pipe 36). The portion of the liquid
forms a portion thereof that tlows along the portion of the
inner surtace of the main pipe 36, which is located on the side
on which the branch flow path 32 1s located.

The step section 13 has an opening 131, which 1s formed 1n
the mner surface of the main pipe 36. The opening 131 1s
disposed at a position corresponding to the distal end on the
main pipe 36 side of the branch flow path 32, or at the tip
opening 321. The step section 13 forms a space 132 between
the opening 131 and the tip opening 321 of the branch flow
path 32. The flow path 31 and the branch flow path 32 com-

municate with each other via the opening 131 and the space
132.

Incidentally, in the present embodiment, the branch flow

path 32 1s substantially circular 1n cross-section. Therefore,
the tip opening 321 of the branch tlow path 32 1s substantially
clliptical in shape, wherein the length of the minor axis of the
tip opening 321 1s equal to the diameter of the branch flow
path 32.
The opening 131 has a profile including a rectilinear por-
tion 1311, which 1s substantially perpendicular to the axis
(center axis) 38 of the flow path 31 (main pipe 36). The
rectilinear portion 1311 1s located on the distal side (the
upstream side with respect to the flow of liquid from the side
of the main pipe 36 to the side of the side pipe 37). In the
present embodiment, the opeming 131 1s tetragonal (rectan-
gular) 1n shape, such that the side (edge) of the tetragon,
which 1s located on the distal side, forms the rectilinear por-
tion 1311. As a result of an edge (edge portion) 1331, which
conironts the rectilinear portion 1311 of the opening 131 of
the step section 13, the speed of liquid tlowing toward such a
portion (edge 1331) can be reduced. More specifically, the
liquid 1s temporarily (momentarily) stopped at the edge 1331
due to surface tension. This ensures that it 1s possible to
prevent bubbles (air) {from remaining in the flow path 31 of the
main pipe 36 1n the vicinity of the tip opening 321 of the side
pipe 37, ata time when liquid 1s allowed to flow therethrough,
as will be described later.

In addition, as viewed 1n plan (1n FIG. 5), preferably, the
rectilinear portion 1311 of the opening 131 1s located on the
distal side relative to the distal end of the tip opening 321, or
1s coincident (1n contact) with the distal end of the tip opening
321. In the configuration shown in the figure, the rectilinear
portion 1311 1s located on the distal side relative to the distal
end of the tip opening 321.

Incidentally, the angle 01 formed between the rectilinear
portion 1311 (edge 1331) and the axis 38 preferably 1s 90°,
similar to the configuration shown 1n the figures.

In addition, the step section 13 has an edge with a prede-
termined angle at the edge (edge portion) 1331 thereot. More
specifically, the edge 1331 of the step section 13 is not
rounded but 1s sharp. The edge angle 02 of the edge 1331
preferably 1s not more than 90°, and more preferably, 1s about
60° to 90°. This ensures that the speed of the liquid can be
reduced more reliably.

Further, 1t 1s preferable that the edges of the step section 13,
at edges (edge portions) 1332 and 1333 thereot, coniront the
two (pair of) rectilinear portions 1312 and 1313, which are
disposed on the upper and lower sides 1n FIG. 5 of the recti-
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linear portion 1311 of the opening 131, similar to the edge
1331. This ensures that the speed of the liquid can be reduced
more assuredly.

In addition, an edge may either be formed or not formed at
the edge (edge portion) 1334 of the step section, which con-
fronts a proximal-side rectilinear portion 1314 of the opening
131. In the present embodiment, a proximal side surface 1344
of the step section 13, and a distal end surface 82 of the seal
member 8 form a stepless continuous plane (surface). This
ensures that liquid tlows smoothly along the surfaces between
the side surface 1344 of the step section 13 and the distal end
surface 82 of the seal member 8. Incidentally, the rectilinear

portion 1314 (edge portion 1334) of the opening 131 may be
located on the distal side relative to the distal end surface 82
ol the seal member 8.

Further, in plan view (1n FIG. §), the opening 131 of the
step section 13 includes the tip opening 321 of the branch tlow
path 32. In the configuration shown 1n the drawings, portions
of the opening 131, which reside respectively on the distal
side, the proximal side, the upper side 1n FIG. 5, and the lower
side in FI1G. 5, are each greater than the tip opening 321. More
specifically, concerning the opening 131, the rectilinear por-
tion 1311 (edge 1331) constituting the distal end, the recti-
linear portion 1314 (edge 1334) constituting the proximal
edge, the rectilinear portion 1313 (edge 1333) constituting the
upper-side end 1n FIG. §, and the rectilinear portion 1312
(edge 1332) constituting the lower-side end 1n FIG. 5 are
located respectively on the distal side, the proximal side, the
upper side 1 FIG. 5, and the lower side in FIG. 5, relative to
the tip opening 321. This makes 1t possible to securely prevent
bubbles from remaining 1n the portion of the flow path 31 of
the main pipe 36 that 1s 1n the vicinity of the tip opening 321

of the side pipe 37.

The s1ze of the opening 131 1s not particularly limited. The
s1ze 15 set appropriately according to various conditions, such
as the diameter of the flow path 31 (the inside diameter of the
main pipe 36), the diameter of the branch flow path 32 (the
inside diameter of the side pipe 37), the inclination angle of
the branch flow path 32 relative to the tlow path 31, etc. A
preferable range for the size of the opening 131 1s discussed
below.

The width (the length of the rectilinear portion 1311 (the
edge 1331)) W of the opening 131 1s not particularly limited.
Preferably, the width W 1s not more than 3 mm, more prefer-
ably 1s about 1 to 3 mm. This ensures that the speed of liquid
can be reduced appropriately, and 1t 1s possible to more
securely prevent the problem of bubbles remaining in the
portion of the flow path 31 of the main pipe 36 that is 1n the
vicinity of the opening 321 at the distal end (tip) of the side
pipe 37.

In addition, the length L (i.e., the length of the rectilinear
portions 1312, 1313 (edges 1332, 1333)) of the opening 131
in the axial direction of the main pipe 36 1s not particularly
limited. The length L preferably 1s about 0.1 to 3 mm, and
more preferably, about 0.5 to 2 mm. This ensures that the
speed of the liquid can be reduced appropnately, and 1t 1s
possible to more securely prevent the problem of bubbles
remaining in the portion of the flow path 31 of the main pipe
36 that 1s 1n the vicimity of the tip opening 321 of the side pipe
37.

Further, the height (depth) d of the step section 13 1s not
particularly limited (as shown in the drawings, the height d 1s
comparatively short, but it may be comparatively long). Pret-
erably, the height (depth) d 1s about 0.05 to 2 mm, and more
preferably, about 0.1 to 1 mm. This makes 1t possible to more
securely prevent the problem of bubbles remaining in the
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portion of the flow path 31 of the main pipe 36 that 1s in the
vicinity of the tip opening 321 of the side pipe 37.

In addition, 1n the configuration shown in the drawings,
although the bottom surface 135 of the step section 13 1s a flat
surface, the mvention 1s not limited to such a configuration.
For example, the bottom surface 135 may be a curved surface,
and more specifically, a curved concave surface or a curved
convex surface.

Further, for example, 1t 1s preferable that the side surfaces
1341, 1342 and 1343, and the bottom surface 133 of the step
section 13, particularly, the distal-side side surface 1341, are
subjected to a hydrophobicity-imparting treatment (water
repellency-imparting treatment) so as to be higher 1n hydro-
phobicity (water repellency) than other parts. This makes 1t
possible to cope with higher liquid speed, higher liquid pres-
sure, and the like, and to reduce the size of the step section 13.
Thus, the degree of freedom 1n designing also 1s enhanced. In
other words, 1t 1s possible to more securely reduce the speed
of liquid, and to more securely prevent the problem of bubbles
remaining in the portion of the flow path 31 of the main pipe
36 that 1s 1n the vicimity of the tip opening 321 of the side pipe
37.

The hydrophobicity-imparting treatment 1s not particularly
limited. Exemplary methods therefor include formation of a
fluoro-resin film by a treatment with tluorine, or the like.

Next, operations of the indwelling needle assembly 1, and
more specifically, operations (and effects) of the step section
13, will be described below with reference to FIGS. 13 and
14, 1n comparison with a conventional imdwelling needle
assembly, 1n which the outer needle hub thereof 1s not pro-
vided with a step section.

FIGS. 20 and 21 are views illustrating operations of a
conventional indwelling needle assembly, 1n which the outer
needle hub thereof 1s not provided with a step section. In
FIGS. 20 and 21, the right side 1s “proximal” and the left side
1s “distal,” respectively.

First, in the conventional indwelling needle assembly, 1n
the case that liquid tlows 1n a flow path 310 of a main pipe 360
from the distal side toward the proximal side, and then flows
into a branch flow path 320 of a side pipe 370, as shown 1n
parts (a) to (d) of FI1G. 20, bubbles (air) 400 tend to remain in
the portion of the tlow path 310 of the main pipe 360 that 1s in
the vicinity of the side pipe 370.

In addition, 1n the conventional mndwelling needle assem-
bly, 1n the case that liquid flows 1nto the branch flow path 320
of the side pipe 370 from the proximal side toward the distal
side, and then flows 1nto the tlow path 310 of the main pipe
360, as shown 1n parts (a) to (d) of FIG. 21, similar to the
above-mentioned case, bubbles 400 also are ledt 1n the portion
ol the flow path 310 of the main pipe 360 that 1s in the vicinity
of the side pipe 370.

In contrast thereto, 1n the indwelling needle assembly 1
according to the present embodiment, in the case that liquid
flows 1n the flow path 31 of the main pipe 36 from the distal
side toward the proximal side, and then flows 1nto the branch
flow path 32 of the side pipe 37, as shown 1n part (a) of FIG.
13, a portion of the liquid, which flows along the part of the
inner surface of the main pipe 36 that 1s located on the side on
which the branch flow path 32 i1s located, 1s temporarily
(momentarily) stopped (1.€., 1s reduced 1n speed in the axial
direction of the flow path 31) at the edge 1331 of the step
section 13 due to surface tension, as shown in parts (b) and (c)
of FIG. 13.

On the other hand, portions of the liquid, which tflow along
other parts of the imnner surface of the main pipe 36, flow
without being reduced 1n speed in the axial direction of the
flow path 31. Therefore, while a portion of the liquid, which
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flows along the part of the inner surface of the main pipe 36
that 1s located on a side on which the branch flow path 32 1s
located, 1s stopped, portions of the liquid apart therefrom,
which tlow along the other parts of the mnner surface, flow
along the distal end surface 82 of the seal member 8, from the
upper side toward the lower side thereot, as shown in FI1G. 13.
Consequently, as shown 1n part (d) of FIG. 13, bubbles are
sent out mto the branch flow path 32, and such bubbles are
discharged to the exterior via the branch tlow path 32. In other
words, after a condition 1s attained, 1n which the space in the
flow path 31 of the main pipe 36 that is 1n the vicinity of the
side pipe 37 1s filled with liquid, the remaining liquid tlows
from the flow path 31 into the branch tlow path 32. In this
manner, 1t 1s possible to prevent a problem 1n which bubbles
remain in the portion of the flow path 31 of the main pipe 36
that 1s 1n the vicinity of the side pipe 37.

Further, 1n the indwelling needle assembly 1 of the present
embodiment, 1n the case that liquid flows 1n the branch flow
path 32 of the side pipe 37 from a proximal side toward a
distal side thereot, and further flows into the flow path 31 of
the main pipe 36, as shown 1n (a) to (d) of FIG. 14, a portion
of the liquid 1s momentarily stopped at the edge 1331 of the
step section 13 due to surface tension, while other portions of
the liquid flow along the distal end surface 82 of the seal
member 8, from the lower side toward the upper side in FIG.
14. Consequently, bubbles are sent out into the flow path 31,
and such bubbles are discharged to the exterior via the flow
path 31. In this manner, it 1s possible to prevent a problem in
which bubbles remain 1n the portion of the flow path 31 of the
main pipe 36 that 1s 1n the vicinity of the side pipe 37.

Next, an example of a method of using the indwelling
needle assembly 1 (in a case of puncturing a blood vessel)
(1.e., operations thereol) will be described 1n detail below.

[1] The indwelling needle assembly 1, whichis placed in an
assembled state (see FI1GS. 1, 3 and 7), and a connector, which
1s attached to an end portion of an infusion line, 1s connected
preliminarily to the connector 72, so that an infusion liquid
from the infusion line can be supplied.

Incidentally, 1n this case, a predetermined portion of the
tube 7 or the mifusion line 1s preliminarily pinched, for
example, by a clamp (an example of a flow path opening/
closing means), so as to close the lumen of the tube 7 or the
infusion line.

[2] Next, closure of the tube 7 or the infusion line with the
clamp or the like 1s released, whereupon the mfusion liquid
from the infusion line starts to be introduced through the tube
7 into the outer needle hub 3.

The infusion liquid, which 1s introduced into the outer
needle hub 3, fills the branch flow path 32 and the flow path 31
on the distal side relative to the seal member 8, and the
infusion liquid 1s mtroduced into the lumen 21 of the outer
needle 2, whereby the lumen 21 of the outer needle 2 1s
primed with the infusion liquid. In this instance, a part of the
infusion liquid flows out via the tip opeming 22 of the outer
needle 2. As mentioned above, during the priming operation,
the step section 13 makes 1t possible to securely remove atr,
which may be present 1n the flow path 31 and the branch flow
path 32 in the outer needle hub 3, and to prevent bubbles from
remaining in the tlow path 31.

[3] After completion of priming 1n this manner, the tube 7
or the infusion line 1s again set 1n a closed state with a clamp
or the like. Then, the wings 12a and 1256 are closed by pinch-
ing them with the fingers, and using the wings 12q and 125 as
a gripping part (operating part), the outer needle 2 and the
inner needle 4, which are arranged together 1n an integral
fashion, are made to puncture a blood vessel (vein or artery)
ol a patient.
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When the puncturing operation 1s conducted on the blood
vessel by gripping the wings 12q and 125 1n this manner, the
puncturing angle 1s made smaller, that 1s, the outer needle 2
and the inner needle 4 are arranged more closely 1n parallel in
relation to the blood vessel, compared to a case 1n which the
puncturing operation 1s carried out by directly gripping the
outer needle hub 3. Consequently, the puncturing operation 1s
casy to carry out, and the burden on the patient’s blood vessel
1s alleviated.

When the outer needle 2 has captured (has securely
reached the 1nside of) the blood vessel, the internal pressure
(blood pressure) 1n the blood vessel causes blood to tlow back
in the proximal direction through the groove 44 of the inner
needle 4, and then through the lumen 21 of the outer needle 2,
so that tlow of blood can be confirmed 1n at least one of the
outer needle 2, the outer needle hub 3, the inner needle hub 5
and the tube 7, for which nside visibility has been provided.

After confirmation of blood flow, the outer needle 2 1s
advanced along the inner needle 4, using the inner needle 4 as
a guide, by a very short distance in the distal direction.

In this case, the finger holder part 6 1s pressed 1n the distal
direction while the finger holder part 6 1s lifted (1n the manner
of being lifted) 1n the projecting direction thereof (upward
direction 1n FIG. 3), whereby the outer needle 2 1s moved 1n
the distal direction. This ensures that the outer needle 2 can be
moved 1n a straight line along the center axis O, , that 1s, along
the direction of the center axis O, without the outer needle 2
becoming bent. Consequently, the outer needle 2 can be
advanced smoothly.

In addition, during puncturing of the blood vessel 1n this
manner, since the lumen 21 of the outer needle 2 already has
been primed with the infusion liquid, erroneous penetration
of a bubble or bubbles 1nto the blood vessel 1s securely pre-
vented, and safety 1s extremely high.

Further, the tube 7 1s connected to a proximal portion of the
outer needle hub 3, and 1n the assembled state, the center axis
O, of the outer needle 2 and the center axis O, at the distal
portion of the tube 7 are substantially parallel to each other.
Theretore, the tube 7 does not obstruct puncturing operations
by the outer needle 2 and the inner needle 4, and excellent
operability 1s ensured.

[4] When the blood vessel has been captured by the outer
needle 2 (1.e., when the outer needle 2 has been moved to a
target position), the outer needle 2 or the outer needle hub 3 1s
fixed by one hand, while the inner needle hub 5 1s gripped by
the other hand and pulled 1n the proximal direction. Conse-
quently, operations (motions) ranging from a motion of pull-
ing the inner needle 4 out of the outer needle 2 to release of the
protector 9 from the outer needle hub 3 are carried out sequen-
tially and continuously. More specifically, first, the inner
needle 4 1s moved 1n the proximal direction, and then the inner
needle 4 1s pulled out from the outer needle 2.

[ 5] When the 1inner needle 4 has further been moved 1n the
proximal direction and the needle tip 41 has passed through
the shit 81, the seal member 8, which has a seli-closing prop-
erty, closes the slit 81 under 1ts own elastic force. This ensures
that leakage of liquid through the slit 81 can be prevented
from occurring, whereby an aseptic condition inside the outer
needle hub 3 and the infusion line 1s assured.

[6] When the inner needle 4 1s moved further in the proxi-
mal direction, and until the needle tip 41 reaches the proximal
side of the shutter member 94, as shown 1n FIG. 8, the shutter
member 94 1s opened under 1ts own elastic force, resulting in
the second posture that closes off the inner needle passage
931. When the shutter member 94 has thus been placed in the
second posture, even if the needle tip 41 of the 1nner needle 4
tends to move so as to return again in the distal direction, the
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needle tip 41 abuts against the shutter member 94 and there-
fore cannot return to its former position.

['7] When the inner needle 4 1s moved further in the proxi-
mal direction, and until the inner needle 4 reaches the proxi-
mal side of the lock member 933, as shown 1in FIG. 9, rotation
of the lock member 933 1s permitted, and the inner member 93
of the protector 9 moves 1n the proximal direction relative to
the protector cover 92.

On the other hand, when the inner needle hub 5 1s pulled in
the proximal direction, the mner member 93 1s moved as a
result of being pulled through the connection member 20 in
the proximal direction. When the distal portion of the inner
member 93 reaches the proximal side of the projections 923
ol the protector cover 92, as shown 1n FI1G. 10, the projections
923 move toward the center axis of the inner needle 4. This
permits the protector 9 to be moved 1n the proximal direction
relative to the outer needle hub 3.

[8] When the 1inner member 93 1s moved 1n the proximal
direction, and until the projections 932 of the inner member
93 abut against the proximal-side edge portions 926 of the
slots 9235 1n the protector cover 92, as shown 1n FIG. 10, the
inner member 93 and the protector cover 92 are moved 1n
unison in the proximal direction, whereby the protector 9
becomes separated (released) from the outer needle hub 3.

[9] In addition, due to the restoring force of the connection
member 20, the inner member 93 1s pulled in the proximal
direction and 1s moved 1n the proximal direction relative to the
inner needle 4. Also, as shown 1n FIG. 11, the needle tip 41
presses a bottom portion 935 of the lock member 933. Con-
sequently, the lock member 933 is oriented such that the tip
portion 934 thereof 1s oriented away from the inner needle 4
(oriented upwardly in FIG. 11), Then, the mner needle 4
makes contact with the bottom portion 935 of the lock mem-
ber 933, and such an orientation 1s maintained.

[10] Due to the restoring force of the connection member
20, the mner member 93 1s moved further 1n the proximal
direction relative to the inner needle 4. Also, as shown 1n FIG.
11, the needle tip 41 of the inner needle 4 abuts against the
shutter member 94.

Further, in a condition where the needle tip 41 1s in abut-
ment against the shutter member 94, the inner member 93 1s
biased 1n the proximal direction by the restoring force of the
connection member 20, whereby such a condition can be
maintained.

In addition, the connection member 20 has a length such
that, 1n a maximally expanded state, the needle tip 41 remains
contained within the inner member 93. Theretfore, the protec-
tor 9 can be prevented from slipping oif from the needle tip
41. Accordingly, the condition 1n which the protector 9 covers
the needle tip 41 can reliably be maintained.

[11] Next, the tube 7, which 1s 1nserted 1n the tube contain-
ing section 32 of the inner needle hub 5, 1s detached through
the groove 521.

After the mnner needle 4 has been pulled out from the outer
needle 2 in this manner, the inner needle 4 and the inner
needle hub 5 are rendered useless, and therefore the i1nner
needle 4 and the inner needle hub 5 are discarded.

The needle tip 41 of the inner needle 4 1s covered by the
protector 9. More specifically, the needle tip 41 1s prevented
from moving toward the distal side and beyond the shutter
member 94 so as to protrude from the distal end of the pro-
tector 9. Therefore, an accident, in which a person in charge of
discarding the mner needle 4 or the like might stick his or her
finger with the needle tip 41 by muistake, 1s prevented from
occurring.

[12] Subsequently, the wings 124 and 1256 are opened, and
are fixed to the skin using a pressure sensitive adhesive tape or
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the like. In addition, closure of the tube 7 or the infusion line
with the clamp or the like 1s released, whereby supply of the

infusion liquid 1s started.

The infusion liqud supplied from the infusion line 1s
injected into the patient’s blood vessel while passing through
the lumen or inner cavities of the connector 72, the tube 7, the
outer needle hub 3, and the outer needle 2, respectively.

As has been described above, 1n accordance with the 1nd-
welling needle assembly 1, 1t 1s possible to prevent a problem
in which bubbles (air) remain in a portion of the flow path 31
of the main pipe 36, which 1s in the vicinity of the side pipe 37,
during times when liquid 1s allowed to flow therethrough.

Incidentally, the configuration of the step section 13 1s not
limited to that described above. Another configuration
example of the step section 13 will be described below, refer-
ring primarily to differences from the step section 13 accord-
ing to the aforementioned first embodiment. In the following
explanation, descriptions of the same items common to the
above embodiment will be omaitted.

As shown 1 FIG. 15, 1n this configuration example, as
shown 1n plan view, concerning the opening 131 in the step
section 13, arectilinear portion 1311 (edge 1331 ) constituting,
a distal end thereof, a rectilinear portion 1314 (edge 1334)
constituting a proximal end of the opening 131, a rectilinear
portion 1313 (edge 1333) constituting an upper-side end in
FIG. 15, and a rectilinear portion 1312 (edge 1332) constitut-
ing a lower-side end in FIG. 15 coincide (are 1n contact)
respectively with the distal end, the proximal end, the upper-
side end 1n FIG. 15, and the lower-side end 1n FIG. 15 of the
tip opening 321 of the branch flow path 32.

Incidentally, either one, two, or three of the rectilinear
portions 1311 to 1314 of the opening 131 may be 1n contact
with the tip opening 321.

In addition, as shown 1n FIG. 16, 1in this embodiment, in
plan view, the opening 131 in the step section 13 does not
include the tip opening 321 of the branch flow path 32. More
specifically, a rectilinear portion 1314 (1334) of the opening,
131 1s located between the distal end and the proximal end of
the tip opening 321 (1n the configuration shown 1n the figure,
in the vicinity of the tip opeming 321).

Further, the shape of the opening 131 1n the step section 13
1s not limited to being a rectangle. For example, as shown 1n
parts (a) to (h) of FIG. 17, the shape may be a polygon like a
tetragon, such as a trapezoid, etc., a triangle, a pentagon, a
hexagon, etc., a semicircle, a semi-ellipse, or any combina-
tion of such shapes.

Second Embodiment

FIG. 18 1s a sectional view showing a major part of an outer
needle hub according to a second embodiment, 1n a case
where the medical instrument according to the present inven-
tion 1s applied to an indwelling needle assembly. FIG. 19 15 a
sectional view taken along line D-D of FIG. 18.

A second embodiment of the invention will be described
below, referring primarily to differences from the first
embodiment described above. In the following explanation,
descriptions of the same 1items common to the above embodi-
ment will be omitted.

As shown 1n FIGS. 18 and 19, in the indwelling needle
assembly 1 according to the second embodiment, an outer
needle hub 3 1s provided with a wall part (projection) 14,
which serves as a speed reducing means.

The wall part 14 1s formed to project on an inner surface of
amainpipe 36. The wall part 14 1s located on a distal side (i.e.,
the upstream side with reference to the tlow of liquid from a
side of the main pipe 36 toward a side of the side pipe 37)
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relative to a tip opening 321 of a branch flow path 32 of the
side pipe 37, which 1s connected to the flow path 31 of the
main pipe 36 and 1s located 1n the vicinity of the tip opening,
321.

In addition, the wall part 14 1s shaped so as to cover sub-
stantially the entire part of the tip opening 321, as viewed 1n
the axial direction of the main pipe 36 (1.¢., as the proximal
side 1s viewed from the distal side). In the configuration
shown 1n the figures, the wall part 14 1s formed along a profile

of the tip opening 321 and has a semicircular shape 1n plan
view (see FI1G. 19).

As a result of the wall part 14, liguid flowing toward the
wall part 14 can temporarily (momentarily) be dammed up
(1.., 1t 1s possible to reduce the speed, in the axial direction of
the flow path 31, of a portion of the liquid that flows along the
part of the inner surface of the main pipe 36, which is located
on a side on which the branch flow path 32 1s located). Con-
sequently, i1t 1s possible to prevent a problem 1n which bubbles
(a1r) remain 1n the portion of the flow path 31 of the main pipe
36, which 1s located 1n the vicinity of the tip opeming 321 of
the side pipe 37.

Moreover, the height h of the wall part 14 1s not particularly
limited. The height h 1s set appropriately according to various
conditions, such as the diameter of the flow path 31 (the inside
diameter of the main pipe 36), the diameter of the branch flow
path 32 (the inside diameter of the side pipe 37), etc. The
diameter 1s preferably about 0.01 to 3 mm, and more prefer-
ably, about 0.02 to 1 mm. This ensures that the liquid can be
dammed up (the speed of the liquid can be reduced) appro-
priately, whereby 1t 1s possible to more securely prevent the
problem 1n which bubbles remain 1n the portion of the flow
path 31 of the main pipe 36 that 1s located 1n the vicimity of the
tip opening 321 of the side pipe 37.

According to the indwelling needle assembly 1 of the
present embodiment, an effect equivalent to that of the 1ind-
welling needle assembly 1 according to the first embodiment
described above can be obtained.

While, based on the embodiments shown in the drawings,
a case has been described above 1n which the medical instru-
ment according to the present invention 1s applied to an 1nd-
welling needle assembly, the mnvention 1s not limited to such
embodiments, and parts constituting the indwelling needle
assembly can be replaced by other parts of arbitrary configu-
rations, which can exhibit functions equivalent thereto. For
instance, except for the characteristic features thereotf, the
indwelling needle assembly (medical instrument) of the
present invention may be of the same shape as described in
U.S. Pat. No. 6,749,588, which was mentioned 1n the back-
ground art above as Patent Document 1. Examples of the
indwelling needle assembly include the one shown 1n FIG.
22. Further, 1n the present invention, other arbitrary compo-
nents or structures may be added thereto.

In addition, the present invention may be constituted by a
combination of two or more structures (features) arbitrarily
chosen from the embodiments described above.

In addition, the present invention 1s not limited to use as an
indwelling needle assembly 1n a state of being inserted 1n a
blood vessel. For example, the invention also 1s applicable to
indwelling needle assemblies, which are capable of being
inserted into an abdominal cavity, a thoracic cavity, a lymph
vessel, a vertebral canal, or the like.

Also, 1n the present invention, the shape of the slit 1n the
seal member (sealing means) 1s not limited to being a straight
line segment. For example, other shapes including the shape
of a cross, capital Y, capital T, capital H, etc., may also be
adopted.

10

15

20

25

30

35

40

45

50

55

60

65

24

In addition, the medical instrument according to the
present invention 1s not limited to being used as an indwelling
needle assembly. For example, the medical instrument may
be a predetermined instrument (member) of an imndwelling
needle assembly, and more specifically, an mstrument com-
posed of an outer needle and an outer needle hub fixed to a
proximal portion of the outer needle. Other examples of
medical instruments include a branched connector (a bifur-
cated branched connector) such as a Y-pipe, a T-pipe, etc.
Incidentally, in the case of aY-pipe, any of the flow paths may
be set as a branch tlow path of a side pipe.

Moreover, 1n the case of applying the present invention to
a branched connector, examples ol usable sealing means
(sealing members) include a forceps (clamp member) capable
of damming up (sealing) and opening the flow path of the
main pipe, and a breakable clip chip, which opens the flow
path of the main pipe when 1t 1s broken.

INDUSTRIAL APPLICABILITY

The medical mnstrument according to the present invention
includes a main pipe and a side pipe having a branch flow path
branching from a tlow path of the main pipe, wherein a speed
reducing means 1s provided for reducing a speed, 1n an axial
direction of the main pipe, of a portion of a liquid that flows 1n
the flow path of the main pipe, the portion being a portion that
flows along a part of an inner surface of the main pipe, which
1s located on a side of the main pipe on which the branch flow
path 1s located. Therefore, 1t 1s possible to prevent a problem
in which bubbles remain in the portion of the tlow path of the
main pipe, which 1s located 1n the vicinity of the side pipe.
Accordingly, the medical instrument according to the present
invention has industrial Applicability.

The invention claimed 1s:
1. A medical mnstrument comprising a main pipe and a side
pipe having a branch flow path branching from a flow path of
the main pipe,
wherein speed reducing means 1s provided for reducing a
speed, 1n an axial direction of the main pipe, of a portion
of liquid that flows 1n the tlow path of the main pipe, the
portion being a portion that flows along a part of an inner
surface of the main pipe, which 1s located on a side of the
main pipe on which the branch flow path 1s located,

the speed reducing means has an opening formed 1n the
inner surface of the main pipe,

the tlow path of the main pipe and a tip openming of the

branch tlow path of the side pipe communicate with each
other by way of the opening of the main pipe, and

the opening of the main pipe 1s greater than the tip opening

of the branch flow path.

2. The medical instrument according to claim 1,

wherein the opening of the main pipe has a profile having

a rectilinear portion substantially perpendicular to the
ax1s of the main pipe, and

the rectilinear portion 1s located on an upstream side with

respect to a flow of liquid from a side of the main pipe
toward a side of the side pipe.

3. The medical mstrument according to claim 1, wherein
the speed reducing means 1s a step section, which forms a
space between the opening of the main pipe and a tip, on the
main pipe side, of the branch tlow path.

4. The medical mstrument according to claim 1, wherein
the step section has, at an edge thereof confronting the open-
ing, an edge with an angle of not more than 90°.

5. The medical mstrument according to claim 1, wherein
sealing means for sealing the flow path of the main pipe 1s
provided at a part of the flow path of the main pipe that 1s
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located on a downstream side, with respect to the flow of
liquid from a side of the main pipe toward a side of the side
pipe, relative to the branch tlow path.

6. The medical mstrument according to claim 1, compris-
ing an indwelling needle provided on a tip side of the main
pipe.

7. The medical mstrument according to claim 6, wherein
the indwelling needle comprises a hollow outer needle in
which an inner needle 1s 1inserted, and an outer needle hub,
which 1s fixed to a base end part of the outer needle, incorpo-
rates therein the main pipe, the side pipe and the speed reduc-
Ing means.

8. A medical instrument comprising a main pipe and a side
pipe having a branch tlow path branching from a flow path of
the main pipe,

wherein speed reducing means 1s provided for reducing a

speed, 1n an axial direction of the main pipe, of a portion
of liquid that flows 1n the flow path of the main pipe, the
portion being a portion that flows along a part of an inner
surface of the main pipe, which 1s located on a side of the

main pipe on which the branch flow path 1s located,
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the speed reducing means comprises a projection which 1s
formed to project on the mner surface of the main pipe,
and

the projection 1s located on an upstream side, with respect

to the flow of liquid from a side of the main pipe toward
a side of the side pipe, relative to a tip opening of the
branch flow path connected to the flow path of the main
pipe, and which i1s located in the vicinity of the tip
opening.

9. The medical mstrument according to claim 8, wherein
the projection has a shape which covers substantially an entire
part of the tip opening of the branch tlow path, as a proximal
side of the main pipe 1s viewed from a distal side thereotf in an
axial direction.

10. The medical instrument according to claim 8, wherein
the projection 1s formed along a profile of the tip opening of
the branch flow path.
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